SUMMARY A 22-year-old woman required emergency mitral valve replacement three weeks post partum because of thrombotic obstruction of her prosthetic mitral valve. Low dose subcutaneous heparin was administered from the 17th week of pregnancy. Though there was a successful fetal outcome, heparin did not prevent thrombosis on the prosthesis and its continuation into the puerperium proved nearly fatal.
There is as yet no established policy for anticoagulant therapy in pregnant patients with prosthetic heart valves. The most favourable outcome for fetus and mother is associated with biological valves which do not require lifelong anticoagulation (Oakley and Doherty, 1976) . Coumarin anticoagulants in pregnant patients with non-biological valves may result in fetal malformation and haemorrhagic complications (Pettifor and Benson, 1975) . We describe a case of a healthy 22-year-old parous woman with a Bjork-Shiley mitral valve prosthesis. She had a large valve, a normal sized left atrium, and remained in sinus rhythm. Subcutaneous low dose heparin during pregnancy did not prevent almost complete occlusion of her prosthesis by thrombus which appeared to increase gradually throughout the pregnancy, and necessitated emergency replacement of her prosthesis in the puerperium.
Case report
The patient is a 22-year-old woman. A cardiac murmur was first heard at the age of 11 years and at 16 years cardiac catheterisation disclosed mild mitral regurgitation. Pregnancy at 18 was uneventful apart from induction of labour at 39 weeks for proteinuria and falling urinary oestriol levels. Eighteen months later she noticed that she tired easily, and by 1975 she was dyspnoeic on minimal exercise and unable to perform housework. Repeat catheterisation revealed severe mitral regurgitation and at operation in June 1975 a 'floppy' mitral valve was excised and a No. 29 Bjork-Shiley valve inserted.
She was subsequently placed on warfarin. Her life was dramatically improved and she became pregnant later the same year but miscarried at 12 weeks.
At routine examination in March 1976, shortly before she became pregnant for a third time, a systolic murmur was noted. This was interpreted as a paravalvar leak. There were no symptoms, and an echocardiogram ( Fig. 1) showed a normal sized left atrium and a normally functioning prosthesis. She had a threatened abortion and was admitted to hospital at about 10 weeks' gestation. At the 17th week of pregnancy, warfarin was discontinued and subcutaneous heparin, 5000 units b.d., was started and continued throughout pregnancy and into the puerperium.
She was admitted for rest at 27 weeks for dyspnoea and remained in hospital until the birth of her baby. Labour was uneventful and a healthy boy was delivered. She began breast feeding, and was discharged after 8 days feeling well. Subcutaneous heparin therapy was continued.
She was readmitted as an emergency 3 weeks after delivery with a one-day history of malaise, weakness, dyspnoea, and dizziness on mild exercise.
On examination she was unwell, pale, and peripherally cyanosed, temperature 37 5°C. She was in sinus rhythm, rate 120/min, blood pressure 100/70 mmHg. There was no peripheral oedema but her jugular venous pressure was raised at 8 cm. She was tachypnoeic and there were widespread inspiratory crepitations at both lung bases. The cardiac apex was forceful but not displaced. There was a soft, long, ejection-type systolic murmur, maximal at the apex. No closing click was audible from the prosthetic valve. (Fig. 2) , and a are clearly preferable. In addition, aortic valve prosslow opening theses appear to be safer than mitral as regards the likelihood of thromboembolism. taken by Mr A murmur was noticed in our patient shortly t thoracotomy before she became pregnant, but this was intere Bjork-Shiley preted as a paravalvar leak. The possibility of ly occluded by thrombotic malfunction was considered but the aperture in the echocardiogram (Fig. 1) showed apparently satisiis was excised factory function. Echocardiography of the Bjorkrcine xenograft Shiley prosthesis is very dependent on transducer Ltilated for 48 position and angulation (Douglas and Williams, slow to resolve. 1974), but the initial tracings obtained here showed recovery, and sharp opening and closure, with good excursion, and therapy.
a normal left atrial size. It seems likely that thrombosis on the prosthesis increased thereafter and was hastened by the introduction of low-dose heparin therapy. The echocardiogram taken during the women with emergency showed limited excursion of the disc, with reduced opening and closing velocities. The appearance however was not as gross as that described by Bourdillon and Sharratt (1976) . Failure to restart warfarin after delivery was unwise in this patient. The warfarin secreted in breast milk can be allowed for by giving prophylactic vitamin K to the neonate. Retrospectively, her changeover to heparin therapy, though probably the correct management (Hirsh et al., 1970; British Medical Journal, 1977) (Bjork and Olin, 1970; Bjork, 1975) , but requires adequate anticoagulation. There 3 , have been recent doubts about its suitability as a -tricuspid valve prosthesis (Bourdillon and Sharratt, 1976) , but the majority of the problems encountered 'Iy complete in our patient stemmed from inadequate anticoagulation.
Puerperal thrombosis on Bjork-Shiley valve This case illustrates the value of echocardiography in emergency assessment of prosthetic valve tunction, but it is important to note that there may have been significant dysfunction at the time that the echocardiogram appeared normal. Our patient received low doses of heparin and this undoubtedly predisposed to prosthetic valve malfunction, but thrombus formation had probably begun even while adequate levels of warfarin were being maintained. This reinforces the impression gained from the review of Oakley and Doherty (1976) that biological valves are the prostheses of choice for women who wish to become pregnant, and that, in any other situation, meticulous control of anticoagulation is required. 
prosthesis.
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